Identification of mPer1 phosphorylation sites responsible for the nuclear entry.
Casein kinase 1 epsilon (CK1 epsilon) is an essential component of the circadian clock in mammals and Drosophila. The phosphorylation of Period (Per) proteins by CK1 epsilon is believed to be implicated in their subcellular localization and degradation, but the precise mechanism by which CK1 epsilon affects Per proteins has not been determined. In this study, three putative CK1 epsilon phosphorylation motif clusters in mouse Per1 (mPer1) were identified, and the phosphorylation status of serine and threonine residues in these clusters was examined. Phosphorylation of residues within a region defined by amino acids 653-663 and in particular of Ser-661 and Ser-663, was identified as responsible for the nuclear translocation of mPer1. Furthermore, phosphorylation of these residues may influence the nuclear translocation of a clock protein complex containing mPer1. These findings indicate that mPer1 phosphorylation is a critical aspect of the circadian clock mechanism.